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(54) HEATER CONTROL DEVICE OF GAS CONCENTRATION SENSOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To suitably detect deterioration 
of a detection element, and to thereby protect the detection 
element. 

SOLUTION: An A/F sensor 30 has the detection element 61 
for outputting a limiting current roughly proportional to the 
oxygen concentration in engine emission gas and a heater 64 
for heating the detection element 61. A CPU 22 in a 
microcomputer 21 executes feedback control of energization 
to the heater 64 in the range of the energization quantity 
prescribed beforehand so that impedance of the detection 
element 61 agrees with a command. When the feedback 
control of heater energization is executed, the CPU 22 
determines whether the heater energization quantity reaches 
the upper limit of the prescribed range or its periphery or not, 
and if the heater energization quantity reaches the upper limit 
of the prescribed range or its periphery and the state is 
continued as long as a prescribed time or longer, the CPU 22 
determines that the detection element 61 is deteriorated. 
When the detection element 61 is determined to be 
deteriorated, the CPU 22 corrects the command of the impedance. 



I 



nr~3 



as 



1 



<9 



LEGAL STATUS 

[Date of request for examination] 05.09.2002 

[Date of sending the examiner s decision of 

rejection] 

[Kind of final disposal of application other than 

the examiners decision of rejection or application 

converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiners decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 



http://wwl9ipdl.ncipi.gojp/PAl/result/detail/main/wAAAgNa4W 3/25/2005 



JP,2002-048761,A [CLAIMS] 



Page 1 of 2 



* NOTICES * 





JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 

2-**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The gas concentration sensor which has the heater which heats the sensing element which 
outputs the limiting current mostly proportional to the specific constituent concentration in an internal 
combustion engine's exhaust gas, and this sensing element, The heater control means which carries out 
feedback control of the energization to a heater within the limits of the amount of energization beforehand 
prescribed that component resistance of said gas concentration sensor is in agreement with desired value, 
The heater control unit of the gas concentration sensor characterized by having a degradation judging 
means to judge degradation of a sensing element from the condition when feedback control of heater 
energization was carried out and the amount of heater energization was in the upper limit of the 
convention range, or its near. 



according to claim 1 which judges the purport in which the sensing element has deteriorated, when it 
judges whether the amount of heater energization has arrived at the upper limit of the convention range, or 
its near, the amount of heater energization arrives at the upper limit of the convention range, or its near 
and the condition is continued beyond predetermined time. 

[Claim 3] It is the heater control unit of the gas concentration sensor according to claim 1 which will 
judge the purport in which the sensing element has deteriorated if it has a means to compute the average 
within a predetermined period by carrying out the monitor of the amount of heater energization at the time 
of idle operation of an internal combustion engine and said degradation judging means has the average of 
the amount of heater energization at the time of idle operation in the upper limit of said convention range, 
or its near. 

[Claim 4] The heater control unit of a gas concentration sensor given in any of claims 1-3 further 
equipped with an amendment means to amend the desired value of component resistance when [ in which 
the sensing element has deteriorated with said degradation judging means ] a purport judging is carried 
out, they are. 

[Claim 5] It is the heater control unit of the gas concentration sensor to which the gradual change of the 
desired value is carried out so that said amendment means may lose the deflection of component 
resistance in a heater control unit according to claim 4. 

[Claim 6] It is the heater control unit of the gas concentration sensor by which said amendment means 
amends the desired value of component resistance only to an increment side in a heater control unit 
according to claim 4 or 5. 

[Claim 7] Said amendment means is the heater control unit of the gas concentration sensor which amends 
the desired value of component resistance only when it is in the condition that the exhaust gas from an 
internal combustion engine is comparatively low in a heater control unit according to claim 4 or 5. 
[Claim 8] The heater control unit of the gas concentration sensor which memorizes the desired value of 
the component resistance which memorized the desired value of the this amended component resistance in 
temporary storage memory in the heater control unit given in any of claims 4-7 they are whenever said 
amendment means amended, and was memorized in said temporary storage memory with the time 
interval longer than it in the memory for backup. 

[Claim 9] The heater control device of the gas concentration sensor which reads the desired value 
memorized by said memory for backup in a heater control device according to claim 8 to the time of 
initiation of the heater energization accompanying an internal combustion engine's starting, and uses it for 
the feedback control of heater energization. 

[Claim 10] It is the heater control unit of a gas concentration sensor given in any of claims 1-9 which are 
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the air-fiiel ratio sensors whil^Rtput the limiting current mostly proportiotBK the oxygen density in an 
internal combustion engine's exhaust gas are applied to the Air Fuel Ratio Control system which controls 
the air-fuel ratio of the gaseous mixture supplied to an internal combustion engine, and said gas 
concentration sensor is. 

[Claim 1 1] Said gas concentration sensor is the heater control unit of the gas concentration sensor given in 
any of claims 1-10 they are which has the laminating mold structure which carried out the laminating of 
the heater and has arranged it in the sensing element which has a solid electrolyte. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the heater control unit of a gas concentration sensor, and 
relates to the technique for controlling energization of the heater for activating this sensor suitably in 
detail in the air- fuel ratio sensor which detects the oxygen density in an internal combustion engine's 
exhaust gas. 
[0002] 

[Description of the Prior Art] As this kind of a gas concentration sensor, the limiting current type air-fiiel 
ratio sensor which detects the oxygen density in an engine exhaust gas is known, and techniques, such as 
JP,8-278279,A and JP,1 0-3007 16,A, are indicated as a heater control unit of the sensor concerned. 

i 

generally accomplishing the shape of a cross-section cop, and the thing of laminating mold structure 
constituted by carrying out the laminating of a tabular sensing element, a tabular heater member, etc. are 
known, and an air-fuel ratio sensor fits a miniaturization and low cost-ization in recent years, and excels 
[ sensor ] in the temperature up property of a sensing element is being used abundantly. The air-fuel ratio 
sensor of this laminating mold structure is indicated by JP,1 1 -344466, A, a sensing element and a heater 
are arranged close at hand, from the difference of a chip temperature and heater temperature being 
comparatively small, it replaces with the heater power control by the detection value of heater resistance, 
and heater energization control by the internal resistance (impedance) of a sensing element is carried out. 
That is, feedback control of the amount of heater energization is carried out so that the impedance of a 
sensing element may become predetermined desired value. In addition, by the air-fuel ratio sensor of 
laminating mold structure, since the heat transfer effectiveness from a heater to a sensing element 
becomes good, it becomes possible to stop the calorific value in a heater, that is, to make a current value 
small. 
[0004] 

[Problem(s) to be Solved by the Invention] However, heating of long duration, poisoning of a gasoline 

component, etc. at a heater deteriorate owing to, and a sensing element has a possibility that an impedance 

characteristic may change. In this case, the chip temperature rose owing to change of an impedance 

characteristic, and there was a possibility of promoting the further heat deterioration, by continuing heater 

energization in this condition. Moreover, when a hot exhaust gas is discharged by the internal combustion 

engine in this condition, a possibility of going up further also has a chip temperature. 

[0005] It is offering the heater control unit of the gas concentration sensor which this invention's can be 

made paying attention to the above-mentioned problem, and the place made into the purpose can detect 

degradation of a sensing element suitably, as a result can aim at protection of the sensing element 

concerned. 

[0006] 

[Means for Solving the Problem] Feedback control of the amount of heater energization is carried out 
within the limits of the amount of energization beforehand prescribed that the component resistance 
(impedance of a sensing element) of a gas concentration sensor corresponds with desired value (heater 
control means). And a sensing element outputs the limiting current mostly proportional to the specific 
constituent concentration in an internal combustion engine's exhaust gas by activating a sensing element 
by this heater energization control. Especially, by invention according to claim 1 , if the amount of heater 
energization is in the upper limit of the convention range, or its near when feedback control of heater 
energization is carried out, degradation of a sensing element will be judged from the condition 
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(degradation judging means)^ 
[0007] Since component resistance will become large in short if a sensing element deteriorates, deflection 
with desired value becomes large, and if feedback control which loses the deflection is continued, the 
amount of heater energization will become large and will reach the upper limit of the convention range of 
feedback control. So, if the amount of heater energization is the upper limit of the convention range, or 
near the, degradation of a sensing element can detect suitably. In this case, if degradation of a sensing 
element can detect correctly, the further degradation advance of a sensing element will be controlled by 
restricting the heater energization after it. Therefore, it becomes possible to aim at protection of a sensing 
element. 

[0008] Although it is easy to produce faults, such as a component crack, by the so-called gas 
concentration sensor (claim 1 1) of the laminating mold structure which carried out the laminating of the 
heater and has arranged it to the sensing element which has a solid electrolyte especially while excelling 
in the temperature characteristic, the above-mentioned fault is canceled by performing a degradation 
judging suitably as above-mentioned in this invention. Therefore, effectiveness, such as component 
protection, will be further acquired by the effective target. 

[0009] Moreover, as said degradation judging means, it is desirable like following claims 2 or 3 to take 
shape. That is, in invention given in - claim 2, it judges whether the amount of heater energization has 
arrived at the upper limit of the convention range, or its near, and if the amount of heater energization 
arrives at the upper limit of the convention range, or its near and the condition is continued beyond 
predetermined time, the purport in which the sensing element has deteriorated will be judged. 
- In invention given in claim 3, if the average of the amount of heater energization at the time of idle 
operation is in the upper limit of said convention range, or its near, the purport in which the sensing 
element has deteriorated will be judged. 

That the sensing element has deteriorated in any [ these ] case can detect correctly. 
[0010] Moreover, in invention according to claim 4, since the desired value of component resistance is 
amended when [ in which the sensing element has deteriorated ] a purport judging is carried out, heater 
energization control according to the degradation condition (extent of degradation) of a sensing element 
can be carried out. In this case, it becomes possible to desire temperature of a sensing element also at the 
time of component degradation, and to control to a passage at it. A temperature rise with a superfluous 
sensing element is controlled by this, and a sensing element can be protected. 

[001 1] In this case, as indicated to claim 5, said amendment means is good to carry out the gradual change 
of the desired value so that the deflection of component resistance may be lost. At this time, it is good to 
amend, annealing the deflection of component resistance or to amend with a comparatively small 
predetermined value. 

[0012] Furthermore, as indicated to claim 6, said amendment means is good to amend the desired value of 
component resistance only to an increment side. That is, if the temperature of an exhaust gas is high when 
a gas concentration sensor (sensing element) is exposed to an internal combustion engine's exhaust gas, 
the deflection of component resistance will become small temporarily by heat-receiving from an exhaust 
gas, and we will be anxious about the desired value of the component resistance once amended with 
component degradation at the increment side being re-amended accidentally at a reduction side. However, 
un-arranging [ that the desired value of component resistance is amended accidentally ] is prevented by 
limiting amendment of desired value to an increment side. 

[0013] Moreover, it replaces with above-mentioned claim 6, and as indicated to claim 7, only when the 
exhaust gas from an internal combustion engine is in a comparatively low condition, you may make it 
amend the desired value of component resistance. For example, at the time of an internal combustion 
engine's idle, it is thought that the temperature of an exhaust gas is low and there is little effect by the 
temperature of an exhaust gas. Therefore, the mistaken amendment can be prevented by amending by 
limiting at the time of such idle operation etc. 

[0014] In invention according to claim 8, the desired value of the component resistance which memorized 
the desired value of the this amended component resistance in temporary storage memory whenever said 
amendment means amended, and was memorized in said temporary storage memory with the time 
interval longer than it is memorized in the memory for backup. In this invention, even if the desired value 
of component resistance is amended accidentally, it is once memorized by temporary storage memory 
(Normal RAM), and is not immediately memorized by the memory for backup (standby RAM). So, it 
does not produce un-arranging [ that the desired value of component resistance is incorrect-learned ]. 
[0015] In invention according to claim 9, the desired value memorized by the memory for backup is read 
to the time of initiation of the heater energization accompanying an internal combustion engine's starting, 
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and it is used for the feedbacTWontrol of heater energization. Thereby, suitableheater energization control 
can be carried out using the desired value learned last time from an internal combustion engine's time of 
starting. 

[0016] Moreover, by carrying out heater energization of a gas concentration sensor suitably, the proper 
active state of a gas concentration sensor (air-fuel ratio sensor) is maintained, and it becomes possible to 
detect an air-fuel ratio correctly as were indicated to claim 10 and it described above, when applying to an 
internal combustion engine's Air Fuel Ratio Control system. Therefore, Air Fuel Ratio Control can be 
carried out with a sufficient precision. 
[0017] 

[Embodiment of the Invention] (Gestalt of the 1st operation) The gestalt of the 1 operation which 
materialized this invention to the Air Fuel Ratio Control system of a mounted engine is hereafter 
explained according to a drawing. This control system is controlled by the air-fuel ratio of a request of the 
fuel oil consumption to an engine based on the detection result by the air-fuel ratio sensor (A/F sensor), 
and especially the gestalt of this operation explains an A/F sensor in detail below focusing on the contents 
of the heater energization control for being activated good. 

[0018] DrawingJ. is the whole block diagram showing the outline of the Air Fuel Ratio Control system in 
the gestalt of this operation. In drawing 1 , the limiting current type air-fuel ratio sensor (henceforth an 
A/F sensor) 30 is attached in the exhaust pipe 12 prolonged from the engine 11 of an engine 10, and 
outputs the linear air-fuel ratio detecting signal (sensor current signal) proportional to the oxygen density 
in exhaust gas with impression of the electrical potential difference ordered from an electronic control 
unit (henceforth ECU) 20. 

[0019] ECU20 is equipped with the microcomputer (henceforth a microcomputer) 21 which makes the 
center of various control, and the microcomputer 21 is constituted by the SRAM(standby RAM) 25 grade 
CPU22 which performs various kinds of operation programs, ROM23 which memorizes various programs 
and control data beforehand, NRAM (Normal RAM)24 which memorizes operation data temporarily, and 
for the data backup which holds the contents of storage also at the time of power-source cutoff. A 
microcomputer 21 carries out fuel-injection control of an engine 10 and ignition control, and also carries 
out applied-voltage control to the A/F sensor 30, and heater energization control of this sensor 30. 
[0020] If the control about the A/F sensor 30 is sketched, a microcomputer 21 will output the bias 
command signal Vr for impressing an electrical potential difference to the A/F sensor 30 to the bias 
control circuit 40 through D/A converter 26 and LPF (low pass filter)27. After the bias command signal 
Vr is changed into an analog signal Vb with D/A converter 26 and the high frequency component of an 
analog signal Vb is further removed by LPF27 at this time, output voltage Vc is inputted into the bias 
control circuit 40. 

[0021] The current detector 50 in the bias control circuit 40 detects the current value which flows with 
impression of the electrical potential difference to the A/F sensor 30. The analog signal of the current 
value detected in the current detector 50 concerned is inputted into a microcomputer 21 through A/D 
converter 28. A microcomputer 2 1 incorporates a sensor current by the predetermined time period 
(several mm second of every [ for example, ]), and changes the current value into A/F. Moreover, on the 
occasion of impedance detection of the A/F sensor 30, the electrical potential difference which is single 
shot-like and had a predetermined time constant with the bias command signal Vr of the shape of a 
rectangle outputted from a microcomputer 2 1 is impressed to the A/F sensor 30. 
[0022] Furthermore, a microcomputer 21 outputs a heater control signal to the heater control circuit 29. 
Thereby, duty control of the energization of the heater 64 formed in the A/F sensor 30 is carried out. 
[0023] The A/F sensor 30 has the sensor component section (eel) 60 of a laminating mold, and explains 
the configuration using drawing 2 and drawing 3 . Here, the sectional view in which drawin g 2 shows the 
whole A/F sensor 30 configuration, and drawing 3 are the sectional views of the sensor component 
section 60 which constitutes the A/F sensor 30. 

[0024] As shown in drawing^ , the A/F sensor 30 has the tubed metal housing 3 1 screwed on an exhaust 
pipe wall, and the component covering 32 is attached in bottom opening of the housing 31 . In the 
component covering 32, the tip (lower limit) of the long tabular sensor component section 60 is arranged. 
The component covering 32 has two or more exhaust-port 32a to incorporate closed-end dual structure to 
nothing, and incorporate exhaust gas inside covering. The sensor component section 60 is prolonged 
above the drawing so that the insulating member 33 arranged in housing 3 1 may be penetrated, and the 
lead section 34 of a pair is connected to the upper limit section. 

[0025] Caulking arrival of the body covering 35 is carried out to the upper limit of housing 31. Moreover, 
a dust cover 36 is attached above the body covering 35, and the sensor upper part is protected according to 
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the dual structure of these bJ^covering 35 and a dust cover 36. Two or r^r^atmospheric-air openings 
35a and 36a for incorporating atmospheric air are formed in the interior of covering at each coverings 35 
and 36. " ~ 

[0026] Next, the configuration of the sensor component section 60 is explained using drawing 3 . The 
sensor component section 60 divides roughly, consists of the sensing element 61 which consists of a solid 
electrolyte, the gaseous diffusion resistive layer 62, an atmospheric-air installation duct 63, and a heater 
64, carries out the laminating of these each part material, and is constituted. Moreover, the protective 
layer 65 is formed in the perimeter of each part material. 

[0027] The rectangular plate-like sensing element (solid electrolyte) 61 is a sheet made from partially 
stabilized zirconia, and while the measurement electrode 66 of the porosity which consists of platinum 
etc. is formed in the top face (gaseous diffusion resistive layer 62 side), the atmospheric-air lateral 
electrode 67 of the porosity which similarly consists of platinum etc. is formed in the inferior surface of 
tongue (atmospheric-air installation duct 63 side). The lead sections 66a and 67a are connected to the 
measurement electrode 66 and the atmospheric-air lateral electrode 67, and the point is connected to 
ECU20. 

[0028] The gaseous diffusion resistive layer 62 has gas transparency layer 62a which consists of a 
porosity sheet for introducing exhaust gas to the measurement electrode 66, and gas shielding layer 62b 
which consists of a compact layer for controlling transparency of exhaust gas. Although each of gas 
transparency layer 62a and gas shielding layer 62b fabricates ceramics, such as an alumina, a spinel, and a 
zirconia, by a sheet forming method etc., gas permeability is different with the average aperture of 
porosity, and the difference in porosity. In this case, since the front face of gas transparency layer 62a is 
covered with gas shielding layer 62b, the exhaust gas of the perimeter of the sensor component section 
invades from the side (longitudinal direction of drawing) of gas transparency layer 62a, and reaches the 
measurement electrode 66. 

[0029] The atmospheric-air installation duct 63 consists of high temperature conductivity ceramics, such 
as an alumina, and the atmospheric-air room 68 is formed with this duct 63. This atmospheric-air 
installation duct 63 makes the role which introduces atmospheric air into the atmospheric-air lateral 
electrode 67 in the atmospheric-air room 68. Incidentally, the atmospheric-air room 68 is open for free 
passage to the atmospheric-air openings 35a and 36a of the coverings 35 and 36 shown in said drawin g 2 . 

[0030] The heater 64 is attached in the inferior surface of tongue of the atmospheric-air installation duct 
63. A heater 64 is set to heating element 64a which generates heat by energization from a mounted dc- 
battery from wrap insulation sheet 64b in it, and lead section 64c is connected to the both ends of heating 
element 64a. However, the configuration which lays heating element 64a under the sensing element 61 in 
addition to the configuration of drawing 3 , or lays heating element 64a under the gaseous diffusion 
resistive layer 62 is also possible. 

[003 1] The A/F sensor 30 of the above-mentioned configuration has the voltage-current property shown 
in drawing 4 . That is, the sensor component section 60 (sensing element 61) can detect an oxygen density 
in a linear property, and generates the limiting current according to an oxygen density. The change in the 
limiting current (sensor current) supports the change in A/F value (namely, Lean Rich's extent), the 
limiting current increases, so that A/F value is on the Lean side, and the limiting current decreases, so that 
A/F value is on a rich side. Here, the impedance (component resistance) of a sensing element 61 and the 
allotropy child's 61 temperature (chip temperature) are in the inclination for an impedance to fall, so that 
there is correlation and a chip temperature rises. In this case, a chip temperature is held at target 
temperature (for example, 750 degrees C) by carrying out F/B control of the heater energization so that 
the impedance of a sensing element 61 may become desired value (for example, 30ohms). 
[0032] Next, the outline of heater energization control is explained. Here, each of drawin g 6 - drawing 8 
is flow charts which show the control program carried out by CPU22 in a microcomputer 21 , among these 
d^awing„6 is performed as an initial routine at the time of engine starting. Moreover, drawing ! is a heater 
controlled- variable calculation routine, for example, is performed every 1 3 1 mses. Drawing 8 is a target 
impedance update process, for example, is performed for every second. 

[0033] Now, if processing of draw ing 6 starts with engine starting, at step 101, the already memorized 
target impedance Ztg (study value to last time) will be read to SRAM25, and the Ztg will be memorized to 
NRAM24. Henceforth, energization control of the heater 64 using the Ztg value of NRAM24 is attained, 
and heater control which reflected the study result of the time of operation last time comes to be carried 
out. 

[0034] On the other hand, by drawlng_7 , sequential operation of all energization control, the 1st heater 
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F/B control, and the 2nd hea^^/B control is carried out greatly, as an outhf^ill energization control is 
carried out at the engine time of starting, and a heater controlled variable (Duty) is controlled by the 
energization control of all at 100%. Moreover, 1st heater F/B control is carried out following on all 
energization control, and according to the deflection of an impedance, a heater controlled variable (Duty) 
is 0 - 80% of convention within the limits, and is controlled by this 1st heater F/B control. Furthermore, 
2nd heater F/B control is carried out following on the 1st heater F/B control, and according to the 
deflection of an impedance, a heater controlled variable (Duty) is 0 - 60% of convention within the limits, 
and is controlled by this 2nd heater F/B control 

[0035] In drawing JO which shows the impedance characteristic at the time of a sensor new article, the 
real impedance Zre and a chip temperature have the relation of the continuous line of drawing, and if 
deflection deltaZ (=Zre-Ztg) of an impedance is larger than the predetermined value Kl (for example, 
20ohms) when the target impedance Ztg is n 30ohms" of the chip temperature of 750 degrees C, 
specifically, all energization control will be carried out. Moreover, if deflection deltaZ of an impedance is 
within the limits of the predetermined values K2-K1 (for example, 10-20ohm), 1st heater F/B control will 
be carried out, and if deltaZ is smaller than the predetermined value K2 (for example, lOohms), 2nd 
heater F/B control will be carried out. 

[0036] Furthermore, if it is continued while the heater controlled variable (Duty) has been the upper limit 
(60%) of a F/B control range when 2nd heater F/B control is carried out, the purport in which the sensing 
element 61 has deteriorated will be judged. That is, if a sensing element 61 deteriorates, the deflection of 
the impedance to desired value will become large, and if F/B control which loses the deflection is 
continued, Duty will become large and will reach the upper limit of a F/B control range. Degradation of a 
sensing element 61 is detected from this. 

[0037] In addition, as the real impedance Zre is detected by the well-known sweep method and shown in 
drawing ^ in detail, the applied voltage of the A/F sensor 30 is temporarily changed in the forward 
direction and the negative direction here. And the real impedance Zre is computed from electrical- 
potential-difference variation deltaV of one of positive/negative and current variation deltal at the time of 
this electrical-potential-difference change (Zre=deltaV/deltaI). Hereafter, the detailed contents of heater 
energization are explained according to drawing 7 . 

[0038] At step 201 of drawing 7 , the degradation judging of a sensing element 61 is performed first. 
When 2nd heater F/B control is carried out here, a degradation judging carries out by whether while the 
heater controlled variable (Duty) has been a upper limit (60%), it is continued beyond predetermined 
time, and with [ the value of the counter Cmax later mentioned on the assumption that 300 seconds after 
engine starting have passed ] predetermined time [ beyond ] (for example, 20 seconds), it judges in fact 
the purport in which the sensing element 61 has deteriorated. 

[0039] If it is not component degradation, it will progress to step 204 as it is. Moreover, if it is component 
degradation, it will progress to step 202 and the target impedance Ztg will be amended. That is, at step 
202, the target impedance Ztg which is a NRAM value is amended according to deflection deltaZ of an 
impedance. However, it supposes that amendment of the target impedance Ztg (NRAM value) is 
performed only only within an increment side, and mentions later about the reason. 
[0040] It is desirable to anneal and to amend on the occasion of amendment of this target impedance Ztg, 
using technique, such as an operation, it amends the last value Ztg (i-1) of a target impedance by 
operations, such as Ztg=Ztg(i-l)+deltaZ/4, as an example, and computes a value this time. In addition, 
what is necessary is just to use deltaZ value at the time of processing for the above-mentioned amendment 
last time. Of course, the configuration which amends the target impedance Ztg in the comparatively small 
fixed amount alpha of updating may be used (referred to as Ztg=Ztg(i-l) +alpha). At step 203, Counter 
Cmax is cleared after amendment of the target impedance Ztg. 

[0041] Then, at step 204, deflection deltaZ is computed from the real impedance Zre and the target 
impedance Ztg (deltaZ=Zre-Ztg). Next, at step 205, it distinguishes whether the authorization conditions 
of heater control are satisfied. As this authorization condition, including that the engine speed went up 
after - engine starting beyond the predetermined value (for example, 200rpm), that - battery voltage is not 
falling, there being no abnormalities of the sensor of others which participate in - heater control, etc., 
when these are materialized, heater control is permitted. When the authorization conditions of heater 
control are abortive, it progresses to step 206 and a heater controlled variable (Duty) is made into 0%. 
[0042] Moreover, when the authorization conditions of heater control are satisfied, it progresses to step 
207, and it distinguishes whether all heater energization is carried out. Including the elapsed time after 
initiation of all energization being less than predetermined time (for example, 10 seconds) as operation 
conditions for all heater energization, and impedance deflection deltaZ (= Zre-Ztg) being more than 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_.cgi__ejje 3/25/2005 



JP.2002-04876 1 ,A [DETAILED DESCRIPTION] Page 6 of 9 

predetermined value Kl, smcWfie real impedance Zre is a very big value in tRe time of engine low- 
temperature starting etc., step 207 serves as YES and all heater energization is carried out. That is, it 
progresses to step 208 and a heater controlled variable (Duty) is made into 100%. 
[0043] Moreover, if step 207 is NO, it will progress to step 209, and it distinguishes whether deflection 
deltaZ of an impedance is larger than the predetermined value K2. And if step 209 is YES, it will progress 
to step 210 and 1st heater F/B control will be carried out. At this time, Duty is set up in 0 - 80% of range 
as mentioned above. However, in fact, immediately after engine starting, since it is still large, neighboring 
Duty will be set up for deflection deltaZ of an impedance 80%. 

[0044] Moreover, when step 209 is NO, it progresses to step 21 1 and 2nd heater F/B control is carried out. 
At this time, Duty is set up in 0 - 60% of range as mentioned above. In the case of the gestalt of this 
operation, according to deflection deltaZ of an impedance, a heater controlled variable (Duty) is set up for 
0%, 20%>, 40%), and 60% of any being (however, in the 1st heater F/B control, 80% joins this). If it 
explains concretely using drawing 10 , and it is deltaZ<-K4 in an elevated temperature [ chip 
temperature / - / desired value ], it will consider as Duty=0%, and it may be Duty=20% if it is deltaZ=- 
K3-K4. - If a chip temperature is near desired value (i.e., if it is |deltaZ|<=K3), it may be Duty=40% so 
that this temperature can be held. - Rather than desired value, in the case of low temperature, if a chip 
temperature is deltaZ=K3-K2, it may be Duty=60%o. 

[0045] Then, at step 212, it distinguishes whether Duty at that time is in an upper limit (60% or near of 
those). And if it is YES, it will progress to step 213 and Counter Cmax will be incremented. Moreover, if 
step 212 is NO, it will progress to step 214 and Counter Cmax will be cleared (even after processing of 
step 208,210 the same). The duration will be measured, if according to the above-mentioned step 212,213 
it is continued while the heater controlled variable (Duty) has been a upper limit, when 2nd heater F/B 

con Si SS^^Mi^ %4«8&&&te sincpihe condition that m^Zlg 

serves as YES continues, Counter Cmax counts up. 

[0046] Finally, at step 215, it processes by annealing to the heater controlled variable (Duty) set up this 
time that sudden change of a heater controlled variable should be prevented. For example, Duty is set up 
by operations, such as Duty= (3xDuty(i- 1 )+ this time Duty) / 4. 

[0047] In addition, with the gestalt of this operation, steps 209-21 1 are equivalent to the "heater control 
means" of this invention, step 201 is equivalent to a "degradation judging means", and step 202 is 
equivalent to an "amendment means." 

[0048] On the other hand, in the target impedance update process shown in drawing j> , SRAM25 is 
updated, for example at intervals of 30 minutes. That is, if processing of drawing 8 starts in a cycle of 1 
second, first, at step 301, it distinguishes whether the counter Cimp for measuring the update interval of a 
SRAM value reached the value of 30 minutes, and if it is NO, it will progress to step 302 and the 
increment of Counter Cimp will be continued. 

[0049] Moreover, if step 301 is YES, it will progress to step 303 and the SRAM value of the target 
impedance Ztg will be updated. That is, in processing of said drawing 7 , when the target impedance Ztg 
is amended and the value is stored temporarily NRAM24, a NRAM value (after [ Ztg ] amendment) is 
written in SRAM25. However, at this time, it is desirable to process by annealing to the SRAM value till 
then, for example, it calculates a new SRAM value (Ztg) by operations, such as SRAM value = (7xSRAM 
value (i-1) +NRAM value) / 8, and writes it in SRAM25. And at step 304, Counter Cimp is cleared after 
that. 

[0050] In short, since it will be updated each time if the NRAM value of the target impedance Ztg is 
changed by amendment, the newest value is quickly reflected in heater control. On the other hand, since 
the SRAM value of the target impedance Ztg is slowly updated with a comparatively long time interval, it 
can control incorrect study etc. 

[0051] The reason for carrying out amendment of the target impedance Ztg at the time of component 
degradation only to an increment side here is explained. If an impedance characteristic is compared in the 
time of the new article of the A/F sensor 30, and degradation, even if the impedance at the time of 
degradation will become large generally and it will control heater energization by the same target 
impedance Ztg (for example, 30ohms) to be shown in drawing 1 1 , at the time of sensor degradation, a 
chip temperature becomes high. In this case, the rise of a chip temperature is controlled by pulling up the 
target impedance Ztg. Moreover, if an engine exhaust-gas temperature changes according to an engine 
operation condition and compares the case where an exhaust-gas temperature is high, like [ at the time of 
idle operation ] like [ at the case where an exhaust-gas temperature is low, and the time of high-speed 
transit ], it will change a chip temperature owing to it. That is, a chip temperature becomes [ the one 
where an exhaust-gas temperature is higher ] high even if it controls heater energization by the same Duty 
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to be shown in drawing 12 . an exhaust-gas temperature is high, a rea^mpedance will become 

small, and impedance deflection deltaZ at the time of sensor degradation becomes small. On the contrary, 
if an exhaust-gas temperature is low, a real impedance will become large, and impedance deflection 
deltaZ at the time of sensor degradation becomes large. 

[0052] In this case, un-[ of being re-amended accidentally / side / target impedance's Ztg which amount's 
of amendments of target impedance Ztg was different according to the difference of exhaust-gas 
temperature even if degradation condition's was the same, when / impedance deflection deltaZ amended 
the target impedance Ztg it not being related and uniformly to the exhaust-gas temperature / and, and was 
amended at increment side to time of idle reduction / at the time of transit (at the time of an exhaust air 
temperature rise) ] arranging arises. According to drawing 13 R> 3, when the time of an idle with a low 
exhaust-gas temperature is compared with the condition that an exhaust-gas temperature is high, it turns 
out that former one becomes remarkable [ the condition of component degradation ] (extent of the 
increment in an impedance accompanying degradation is large). 

[0053] In the gestalt of this operation, amendment of the target impedance Ztg will be performed on 
parenchyma by limiting amendment of the target impedance Ztg only to an increment side only on the 
conditions to which it becomes the largest in all engine operating periods at the time of idle operation with 
the lowest exhaust-gas temperature, i.e., impedance deflection. At this time, un-arranging [ that that 
proper amendment is not performed although impedance amendment which **(ed) in that degradation 
condition must be performed when the A/F sensor 30 has deteriorated ] is canceled. 
[0054] Moreover, when an exhaust-gas temperature is high, even if the A/F sensor 30 has deteriorated, it 
is possible [ it ] that a heater controlled variable (Duty) falls by heat-receiving from exhaust air although 
the real impedance Zre is in the condition that a chip temperature is high, almost in accordance with the 
target im pedanc e Ztg. So, although the impedance amendment accomgM^ng ; cp^mj^]^t4gg^4atif4n m 
beS^S^M^^M^^^^SSSSe ameriSmefS is per^rnieJ at the time of idle operation asltbove- 
mentioned, even if an exhaust-gas temperature is high, a chip temperature rise can be controlled. 
[0055] Next, more concrete actuation is explained using the timing diagram of drawing 9 about heater 
energization control. In addition, drawin g 9 shows the situation of the heater energization at the time of 
low-temperature starting of an engine 10. 

[0056] Now, if heater control is permitted immediately after engine starting, all energization control of a 
heater 64 will be started. At this time, a heater controlled variable (Duty) is controlled by 100%. or — 
then, if the real impedance Zre falls gradually with the rise of a chip temperature and impedance 
deflection deltaZ is less than the predetermined value Kl at time of day tl , the 1st heater F/B control 
which makes Duty=0-80% a control range will be started a total of 10 seconds [ after energization 
initiation ] after. At this time, a heater controlled variable (Duty) is controlled by about 80%, and heater 
control which gave priority to the component temperature up is carried out. 

[0057] Then, at time of day t2, impedance deflection deltaZ decreases to the predetermined value K2, and 
the 2nd heater F/B control which makes Duty=0-60% a control range is started. Or progress of 300 
seconds after starting starts the 2nd heater F/B control. If the sensing element 61 has deteriorated at this 
time, since impedance deflection deltaZ will become large with as, Duty sticks to the upper limit (60%) of 
a F/B control range, and that condition is continued. Therefore, Counter Cmax counts up. 
[0058] Then, if a Cmax value turns into a value which is 20 seconds with the condition, a judgment that 
the sensing element 61 has deteriorated will be made. And according to impedance deflection deltaZ, the 
target impedance Ztg is amended at an increment side. Moreover, if after amendment of a Ztg value has 
large impedance deflection deltaZ, Duty becomes stuck to a upper limit (60%), Counter Cmax will 
recount and the value will turn into a value which is 20 seconds again, according to impedance deflection 
deltaZ, the target impedance Ztg will be amended at an increment side again. In addition, the amended 
target impedance Ztg is updated as a NRAM value each time. 

[0059] In this way, if impedance deflection deltaZ becomes small gradually and the condition of the 
upper-limit ball up of a heater controlled variable (Duty) is canceled by repeating amendment of a Ztg 
value (time of day t3), according to deflection deltaZ, feedback control of the heater energization will be 
carried out so that the real impedance Zre may be in agreement with the target impedance Ztg after it. 
[0060] Moreover, if Counter Cimp counts up after engine starting and a Cimp value turns into a value 
which is 30 minutes, the target impedance Ztg in NRAM24 will be written in SRAM25 (time of day t4). 
That is, renewal of a SARM value is repeatedly performed at intervals of 30 minutes. And the Ztg value 
updated this time at the time of the next engine starting is read from SRAM25 to NRAM24, and it is used 
for heater control from the time of starting. 

[0061] According to the gestalt of this operation explained in full detail above, the effectiveness taken 
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below is acquired. When F/j^^trol of heater energization was carried out^n^heater controlled variable 
(Duty) reached the upper limit of the convention range and the condition was continued beyond 
predetermined time, the purport in which the sensing element 61 has deteriorated was judged. Moreover, 
the target impedance Ztg was amended at the time of degradation of a sensing element 61. In this case, 
while degradation of a sensing element 61 can detect correctly, heater energization control according to 
that degradation condition (extent of degradation) can be carried out. Therefore, it becomes possible to 
desire a chip temperature also at the time of component degradation, and to control to a passage at it. 
Thereby, the superfluous temperature rise of a sensing element 61 is controlled, and the further 
degradation advance of this sensing element 61 is controlled. 

[0062] Especially, by the A/F sensor 30 of laminating mold structure, although it is easy to produce faults, 
such as a component crack, while excelling in the temperature characteristic, faults, such as a component 
crack, are canceled by performing a degradation judging suitably as above-mentioned. Therefore, 
effectiveness, such as component protection, will be further acquired by the effective target. 
[0063] Since it anneals at the time of the Ztg amendment accompanying component degradation and was 
made to carry out the gradual change of the target impedance Ztg by processing, the amendment which 
the Ztg value mistook is prevented. Moreover, since it was made to amend according to impedance 
deflection deltaZ, when the data of SRAM25, such as a case of being large, and the time of dc -battery 
exchange, are cleared for impedance deflection deltaZ, the convergency improves. 

[0064] Furthermore, since it considered as the configuration which amends the target impedance Ztg only 
to an increment side, Ztg amendment [ made / in according to the effect of an exhaust-gas temperature / 
the mistake ] is prevented. Consequently, the control precision of heater energization improves. 
[0065] Since the Ztg value after amendment is memorized to NRAM( temporary storage memory) 24 
whenever it amends the target impedance Ztg, and the Ztg value of NRAM24 was memorized to SRAM 
(memory for backup)25 with the time interval longer than it, even if it is amended accidentally [ value / 
Ztg ], it is once memorized by NRAM24, and SRAM25 does not memorize immediately. So, it does not 
produce un-arranging [ that a Ztg value is incorrect-learned ]. 

[0066] Since the Ztg value memorized by SRAM25 is read and it is used for heater energization control at 
the beginning [ of the heater energization accompanying engine starting ] of initiation, suitable heater 
energization control can be carried out using the desired value learned last time from the time of engine 
starting. 

[0067] On the occasion of the temperature up from the condition between the colds of a sensing element 
61, all energization control of the heater 64 is carried out, and it was made to carry out sequential 
operation of the 1 st heater F/B control and the 2nd heater F/B control at the beginning of energization 
initiation in connection with the temperature up of a sensing element 61 after that. Thereby, the F/B 
control range of Duty is changed according to the standby of a sensing element 61, and can aim at both 
warming-up promotion (early activation) and component protection of a sensing element 61. 
[0068] In the engine Air Fuel Ratio Control system, since heater energization of the A/F sensor 30 is 
suitably carried out as described above, the proper active state of the A/F sensor 30 is maintained, and it 
becomes possible to detect an air-fuel ratio correctly. Therefore, Air Fuel Ratio Control can be carried out 
with a sufficient precision. 

[0069] (Gestalt of the 2nd operation) Next, it explains focusing on difference with the gestalt of the 1st 
operation in this invention mentioned above about the gestalt of the 2nd operation. Although it considered 
that the sensing element 61 had deteriorated and the target impedance Ztg was amended with the gestalt 
of the above-mentioned implementation when 2nd heater F/B control was carried out and it was continued 
while the heater controlled variable (Duty) had been the upper limit (60%) of a F/B control range, this is 
changed as follows. Drawin g 14 is a flow chart which shows the procedure of Ztg amendment, and in the 
flow chart of said drawing 7 , this is replaced with steps 201-203, and is carried out. In addition, in 
connection with this, steps 212-214 of this drawing 7 are deleted. 

[0070] In drawin g 14 , at step 401, it distinguishes whether it is idle operational status now, and if it is 
YES, it will progress to step 402 and the average (idle controlled-variable average Dav) of the heater 
controlled variable at that time will be computed. Moreover, at step 403, it distinguishes whether said 
computed idle controlled-variable average Dav is larger than a predetermined value. Here, said 
predetermined value forjudging the idle controlled-variable average Dav is the upper limit Duty in F/B 
energization control (60%), or a value of its near, and if step 403 is YES, it will consider that it is 
component degradation and it will amend the target impedance Ztg. That is, at step 404, the target 
impedance Ztg (NRAM value) is amended according to deflection deltaZ of an impedance. It is desirable 
to anneal as above-mentioned and to use technique, such as an operation, on the occasion of this Ztg 
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amendment. Moreover, the i^^ontrolled-variable average Dav is cleared a^^p 405. In addition, with 
the gestalt of this operation, step 403 is equivalent to a "degradation judging means", and step 404 is 
equivalent to an "amendment means." 

[0071] While degradation of a sensing element 61 can detect correctly like the gestalt of implementation 
of the above 1st above according to the gestalt of the 2nd operation, heater energization control according 
to the degradation condition (extent of degradation) can be carried out. Therefore, it becomes possible to 
desire a chip temperature also at the time of component degradation, and to control to a passage at it. 
Thereby, the superfluous temperature rise of a sensing element 61 is controlled, and the further 
degradation advance of this sensing element 61 is controlled. 

[0072] Moreover, since the monitor of the heater controlled variable (Duty) at the time of idle operation is 
carried out and a degradation judging is performed, a degradation judging and Ztg amendment of an 
exhaust-gas temperature are prevented. [ made / in according to effect / the mistake ] Consequently, the 
control precision of heater energization improves. 

[0073] In addition, this invention can be materialized with the following gestalt in addition to the above. 
Although amendment of the target impedance Ztg (NRAM value) was limited to the increment side and 
carried out with the gestalt (processing of „drawing_7 ) of implementation of the above 1st, this is changed 
as follows. That is, the reason which limited Ztg amendment to the increment side was for eliminating the 
mistaken amendment of those other than the time of idle operation (elevated-temperature condition of an 
exhaust gas). Then, whether "whether an exhaust-gas temperature being low" or the requirements 
"whether it is at the idle operation time" are added as operation conditions for amendment instead of 
limiting Ztg amendment to an increment side. And when an exhaust-gas temperature is low, Ztg 
amendment is permitted only at the time of idle operation (however, the condition that an exhaust gas 
serves as an elevated temperature immediately after high-speed transit is removed). Also in this case, Ztg 
amendment [ made / in according to the effect of an exhaust-gas temperature / the mistake ] is prevented. 
Consequently, the control precision of heater energization improves. 

[0074] With the gestalt of implementation of the above 1st, when the heater controlled variable (Duty) 
was in the upper limit (60%) of the convention range, Counter Cmax was operated and the degradation 
judging was carried out, but even if there is not necessarily nothing to a upper limit (60%), as long as a 
heater controlled variable (Duty) is near a upper limit (for example, 55 - 60%), you may change so that 
Counter Cmax may be operated and a degradation judging may be carried out. 
[0075] This is changed, although the existence of component degradation was judged, and the target 
impedance Ztg was amended with the equipment of the gestalt of the above-mentioned implementation 
when component degradation was being carried out. For example, shape may be taken as degradation 
judging equipment which only judges the existence of degradation of a sensing element 61. Moreover, 
heater energization may be forbidden at the time of component degradation, the code information 
showing the purport of component degradation may be memorized in memory, or you may make it warn a 
driver etc. of the purport of component degradation. 

[0076] With the gestalt of the above-mentioned implementation, although the Air Fuel Ratio Control 
system was materialized using the laminating mold A/F sensor, the so-called cop mold A/F sensor with a 
cross-section cop-like sensing element may be used. Moreover, this invention is applicable besides the 
air- fuel ratio detection equipment which used the A/F sensor. That is, it is applicable also to the gas 
concentration detection equipment using the gas concentration sensor which can detect gas concentration 
components, such as NOx, HC, and CO. being concerned - others ~ by using the same technique as the 
gestalt of the above-mentioned implementation also in gas concentration detection equipment, 
degradation of a sensing element can be detected suitably, as a result protection of the sensing element 
concerned can be aimed at. 
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[0019] ECU20H ^-a$!lWc7) + ffi^^:Tv^ 

nCPU22t, #l^D^7A^JHT-^m 
fBtrT£ROM2 3 ^^-^^-^W^fSti^-^ 
N R AM (;-?^RAM) 24t, m^iSWPf^fefB 
(ft^?:«i$t^T-^A + 7 ^77 7^0SRAM (X 
^>AWRAM) 2 5^tCJ:D^$nT^^ e 
>2 lfl X>y>l O0»«WJ^^j«^ 30 

MTzmz, a/f±>*?3 0 ^cowhumj^mm^m^ 
. [0 0 2 0] A/Fiz>it3 0 J:it^M^^tn 

fcf, ^J>2 1}1 A/Fii>1t3 0 ^SEE^r^Df 
£fc#(£A^7;^iWt^V r D/A^§g2 6;& 

^lpf (d-ax^;^) 2 7 ^^bTA-ry>;$(j 

D/A^§^2 6lZ • 
^^LPF 2 l\ZX7&:U^m^-Vh'(Dmm^» - ■ 

^^^tijt^, a^miEv c^h^y^mmmm 4 0 40 

[0 0 2 1 ] /Wy^©J»[HlS§4 0f^C7)m^£±llH]^5 
OH, A / /F-fe>i^3 0 ^<DmEE(DWMzi¥^WtnZ>m 

a«*«B-rs. ^^m^ifi[Hjs§5 o^x^m^n^ 
-ra>2 1 izxti^nz. ^n>2 in b^c^h 

<Dmffi.m$:A/F\Z : £m-?Z> 0 A/F-fe>1t3 0 

®* >v-?>zmmizmvT&. ^3>2i^&s 



Tfi^m^co^^^^ofcmEE^A/ / Fir>+h3 0(3 
[0 0 2 2 ] JEiC, Y-f3>2 1H t — ^©jWlii§2 
/ / Fir>it3 0 £fS:tt£n£:fc:-^ 6 4C0il^^^^- 

[0023] A/Fir>it3 0H, mmm(D^:>^-m z f' 

SB (ir;W 6 0 £>fTf 3fc<DT$>oT, -^G^j&^Igl 2 
&^(I13£m>TiaBJT£o 12ft AXFir 

>V3 o<D±m%!&&xk-?WTffim. m3\z. A/F-t> 

[0 0 2 4] EI2^^$n^> c fc'5^. A/F-fe>1t3 0 

n ^m«M^®^^n^f«ttcD^MSA^> ? >^3 i 

— 3 2^Dtttt£*lT^£ e ^T^7/^— 3 2ftHH 

^«©ir>^^^6 o©^ (T^) ^lais^nr 
*/t— rt«jc«oatr&»©aR©sp«P3 2 a£#-f 

±Mictt-»©y- h»3 4 nr^s. 

[0 0 2 5] A<>:/>^3 1 OJiSaf{C«*#*A*— 3 5 

a*««£n*. 3 5, 3 6 ten #/\*— f^ask: . 

7^m^^D^^fed6(Dli^:^>7x:mP 3 5 a, 3 6 atf*K 
[0 0 2 6 ] #clc, -fe>D-*^«6 000«fiE$:H3*ffl 

■^rsiirr*. -fe>-y-*^as6 ow^jmlt, mwmm 

aitxM^ntv^, ^fc, &&M<Dfflmz\t&m 
me sifimf&tix^Zo 

[0027] fts-jRtEWottfltsai^ mwmmm 6 1 
wx&mmmm 6 2 «) fctta£«*&&**?Ljtc!) 

h § 3M) \ztem&< a**ft^ftS*?L«CE)i5g-«* 
@6 7««$nt^§ 9 ffS!l«ffi6 6&^#iS. 
6 7CH U-.F«6 6a, 6 7a^8tt$nT*D, 
f©ftttECU2 0 fc««SftT^S. 
'[0 0 2 8] ^ffi«fiStS 6 2 H-AI*fi 6 6 ^W- 

fix&mxTzrz&cD&Rnis-hfrzfczxxmi&m 

^>^fXiS®^6 2 b ££;*rt£o ^Si9i6 2aRi;' 




7 

*S\ #XgiaJI6 2 a(D*®tt^jg^S6 2 b fc« 
6 6l;m e 

[0 0 2 9 ] *§SMX&>7 V 6 3 ©BSJSH5 
fcttir^Sy^j^SfttK H^h6 3l:J:0*8S 

5, 3 6^gP3 5a, 3 6a(:aiLT^§o 
[0 0 3 0] 3zf5MX#i7 V 6 3CDTS^ttt — ^ 6 4 

• -Bis— h 6 4 b fc^fesiD, 3SJJMfc6 4 a-CDpflaUfcttU 

IZ, %IR» 6 4a 6.1 KiRbfc 0 , SBJJM*: 

6 4 amitSajBie 2^SRbfcO*r-5«fiEt>pI 
f£T$>£ e 

[0 0 3 1 ] Jtffi«/£<BA/F-fe>iJ- 3 OH g!4fc^ 

a/fi^u- >m\zf3iz>iz£mRmmtm*:is, a/ 

[0 0 3 2 ] t-^a««fll<7)«SJCOV5TR* 

CPU 2 2 IC«t 0**3*1-5 IB«^n ^ A *«-T 7 D 
-^t-hT$)!9, C®5^i6H x>v*>JMtt*K 
-f XS^^.;^— ^^tbTUffStlS. B7Ht 

fc*f5rSn*. H8ttB«^>tf-^>AH«rffl3ST* 40 

[0 0 3 3 ] £T, X>v?>J&»^fP^H6 0Dfil31*«jS 
Srf££> ^77^10 1^1 S RAM 2 5 ICgElClE 
fi^nT^^g^>t°^>7Ztg (buIeJ^TCT)^ 
Sffl) ^i^ttil, f(DZtg$:NRAM2 4l;f2fit 
£ 0 JMP$, NRAM240DZ t gffiSr/Bt^fct: — 9 6 4 
©a«SOW^pJffii:«:p, W0ateRf*TO*HIS*t 

-[ 0 0 3 4 ] — H7TflL 5C«f<'BSa«ftIW; SI 
lCDt-^F/Bffi|ffl, .^2^)t:-^F/B©J^OTI^ 50 




(5) #12 0 0 2-4 8 7 6 1 
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^SS^n^cfc^tC^oT^O, «££LT, X >>>><£) 

t£M%mzi$±mnfflffltf^ffi2ti, t<D±mnmm-c 

l$k — &fflfflm (Duty) &I 0 0%Tfflffl£tlZ> o 
£tc. ^a«W»fc5l*«#*lot-^F/B«W^ 

gy&^n, desist— ^F/BSflflTte, -r>h°— 

^>^©(HH^JKi;Tt:— ^ftfjfflia (Du ty) ^0- 

8 o%<DMmmmpwfflffl2tiz>. Hie gi'^t-^ 

F-/B«|(fcSI#«!#»2 0t— ^F/B««36tftJ|5a 
10 ommzfoCTt-pfflfflM (Duty) ^0-60% 

[0035] ±>^m^m(D^ >tf— ^> 

7#ft^fil 0 K*HT* i^>l:^>72re 

>XZ t g 7 5 0V,ft^<D T3 0 Qj T&-5 

^>fc , -^>70fiiAZ (=Zr.e-2tg) 
^SIKI (M^tf, 2 0Q) iOfe^tttnH ± 

Z^SIK2~K 1 <Dmm\H (MAH 10 — 20 

20 q) tr»ntf> *i©b— ^F/<B«o»*«sniissn, a 

S20t-^F/BB«^«$n-6. 

[0 0 3 6] jEki, »2©t-*F/B«yfi39«jM»afn 

t — ^SJfflia (Duty) a*F/BS0WI6BI<& 
-fclfiffi (6 0%) ft|fi*^6 1*J 

swfcLTv>*B#«j£*n*. 6i^ 
Mts t mmmizft?%^>¥-y>x<DMm&±^ 

• <ft?K J ^cDMM^^<T c t-5^:F/B$(Jffl]^:^-r^ 
Du t y^f <^^TF/BailiO±ilt: 

30 mT&o zitDZLtfrz* &mmT6 lw&fcxmmzn 

[0 0 3 7 ] M:^T, ^>h 4 ^>XZ r ett, 
ffla©»5lftfc<fct)«tH$nsJ:5^^T43t), PL 
< temS lZ^-?£5\Z* A/F-fe>it 3 0 <£>EPJDmi££: 
-BfM^iE^fRlR^^lR]fc^b3i±^o tit, CO 

.«SS^b*A I <!:^^>tf-^>7Z r e £#£BT 
£ (Z r e=AV/A I) . £TF, t-^H^PL^ 

[0 (T3 8] JfefH7©XfyP r 2 o im Jlftm*^ 
6 l©SWb«e*f?3. CdT\ *^JpJffitt % |g2cE>t 

— ^F/Bftnp#ftifisn*»*fc, t—pmn* (d 
u t y) «t±R« (6 0%) <o*£m&mF*m±Mmt! 
nT^zfriiofriz^om^ nmz\z, x>^>j&» 
«3.o o^jgfflbTv^dt&ffirJitc, Sifi-rs*^ 
>^Cmax©t^3rJ6RrB (WA«2 0g>) J^±Tfe 

n«, #mx?6 i3^*fl:UT^*B*«3e-r*. 

[0 0 3 9] «^*<tT&Wntf, ^J^f7^2 
0-41OW. S^ftf gntfxf 7^2 0 2il 



9 . 

Xf7^2 0 2TH -f >b°-^>X COMMA Ztc * 
iSCT, NRAMiT^ StOt-^Z t g £ 
*HE-f5. il, @IOt^>7Ztg (NRAM 
fit) ^MlE^^Mil^co^IgoTfT^ ut<tlT^O> 

[0 0 4 0] ^©S^-f >tf-^>XZ t gCDffilE^ 
Z t g = Z t g ( i - 1) +AZ/4 

t^^fzmmz£omm^ >¥-y>x<Dm\£imz t g 

(i-l) £«IEU ^lElM^#tH-r^o _hl2*i 

KW/jN^^-^CDMSf*aT ! @^>tf-^>^Z t g 
£ffiIET3«/&T 5 b.&^ (Ztg = Z.tg (i-l) + 

[0 0 4 1] ^-CT)^ Xt7^2 0 *-f>hT- 
^>XZ r e tB«-r>fcT— ^>XZ t g^^filA 
Z&WttiTZ (AZ = Z re-Ztg) . ^Id, X^ 

^2 0 5m t— ^wnKofFRHfefr^rtsc-rs^gj^ 2 
\z3L>z/>mmki)mfem. mx.\*2 0 0 r pm) 

t, 

2 0 6 Kit*, b— :*S9«» (Duty) £ 0 % tf 

.10 0 4 2] b-^W»<0«FBl*#*«dJfibfc» 
"■%fiXT7y2 0 7 tcit^, b — ^±3l«Sr^Jfi-rs^ 

a«®Htt»(Z)jB]il»m3af0f£l9RI (flAKl 0#) ^ 
F*JX$>tK Ja^-f >hf-^>Xffl*AZ (=Zre-Z 
tg) ^SflKl Et±T**iIt£<&^ X>S*><£> 
^«*ft»«F»fc*^T»4*^ >tf-^>>^ Z r e 
fc'ifc £>££t>^£>, 7f7^2 0 7OTE S t 

• o v b-^^iim * * o- -*3 s ev . ^ .7°2 o . 

8 tCjf^ b — ^©I^S (E> u t y ) £10 0% t~T 40 

[0 0 4 3] £fc, Xf7y2 07diNOT»n«Xf 

K2 J:D t>*#V^S3^t*«"r*, fit, T.'rvZf 
2 0 9OTESTStltf7f7^2 1 OfcJi*, SSI to 
b-^F/B©JW£*^3o £<Z>t€f* ffifc&L/iilO 
0-8 0%©l|tDu t y^RJtSns. {BU^K 

*«f9c*vs««, 8 0%#j5^Du t y^RJESfiar " ' 
ft S:*. 50 
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[0 0 4 4] Sfc, ^t7^2 0 9j^NOO1^ 
7^2 1 licit*, &2<Dt—*F/Bfflffl*mffi'T 
d©t#, jfuMilx/tilD 0 — 6 0%(7)fiTDu t 

(OMM:A ZlzmCT.. b — PfflfflM (Duty) rt*0 
% t 2 0%, 4 0%, 6 0%<Dfttlfr\zmfe2tlZ>J:5 

ni:8 0SS*»5) o HI 0 *ffl^X**«^R§8*r 

10 AZ<-K4T*nH Duty=0%tU AZ = - 
K3 K4TfcnH Duty=2 0%m. •* 

z ?um&mmmttj5:iz$>n&, -tuti-z. i az uk 

3t»nH uOM3W«*T#5ck5Du t y = 4 0 
T, AZ=K3-K2T»ntf, Duty-60%tt 

So 

[0 0 4 5] XT7^2 1 2TH ^CDB#<£>D 

u t y&±m (6 0%X^^cOjfi^) tc:*-5^^&2pj 
^it^> 0 fit, YEST»nB^f7y2 13l:I 
10 2k ^^7>^CmaxH>^'J^>m o S=fc, X 
T7^2 1 2WOT^ni^T7y2 1 4izm&. tl 
^>^Cmax^^U7n (Xf7y2 0 8, 2 1 0 
OffliSfeHft) . ±E7T7^2 12 ( 2 13tc£tl 

a, m2cDb-^F/ / B$yw^sa$ns^^r^^^T 

b — ^*JW* (Du ty) 3&«±:liHi©**J|ltt$n* 
t, -t©«ttWIB3&*«-«$*l-S. A/Fii>it3 0O» 
ft^Ffctt, Xf7^2 1 2rt*YES ttt-5«IB3&t|»<& 
86, *')>^Cmax^')>h77^nw<. 
[0 0 4 6] Ml:, ^^7^2 1 5TU b — ^Silflf 

uty) £&£Lffl3£3feK-rs. MAH 
Duty = (3XDuty (i-l) +^0Du ty) 
/4 

'tV^feiKMCtCcfcODu t y£f£5£T£o 
[0 0 4 7] )fcB#*!fc©»IBT?tt. Xf7^2 0 9- 

V2oi* r^fb*»j^#gj taau 7x7^202 

[0 0 4 8]- -H 8 ^^ajHW^.K^^.BBf^= 
W^LH3 0»W«TSRAM25.©3E*t* 

St, ftf^T7y301TH S RAMfflcDJgSSrKIW 

»b^^s*^2pjjgyb, No < r*ns^f7^3 02c 

[0 0 4 9] ^^c> Xf7^3 0 lOTEST»n«7 
T7^3 0 3HI^ li-f>K-^>XZtg©SR 

r®-r>tf-^>^z t g tfwm a nx^ nra 

M2 4Jd— RFE«^nT^iS»^, NRAMt (ffiiEf^ 



(7) 



20 
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Z t g) & S RAM 2 5 izWt^&tS. {i L £ (D <h ^ 

n * tco s r a umizM l t a * l^ei * in^-r 3 ©a* 

^£L<, SRAM1= ( 7 X S RAMI (i 

-1) 4- N RAMI) /8 £^fc«»£J;D#ifcfcS 
RAMI (Ztg) tn£SRAM2Sf:tt 

[0 0 5 0] K"TSfc\ B«-f >tf-^>^Z t g<2N 

ia<>t?-^>7Z t gCDSRAMtft it 

■[ 0 0 5- 1 -] £ £ 7^**5e-flsHFfc* g^^f > fcf.- 

-^>7Z t g 0Q) Tt-^lt^SiWL 

tzmm.um&is^m&t&it^zt, Jt'tufimm'vm? 

^< >b°-y>x j^/Jn $ < V) > ir >V&{tmiz35 tfZ> 
>tf-^>7ffiMAZ^ct0BS-f >tf-^>XZ t g 

LTb*^ 7< \ z )vm\zmtm)\zmiE^t\tz.mm^> 

3fc£nkf. H;W©i#«a«3&*i* 40 

CO 0 5 3] *HJfi©»JBTH B*-f>hT-^>7Z 

t g<DffiiE%:mi}\}miz<D&m%:~rz>zti\z&r). 
&&fcCT\,*zm<s\z&\,*T. j t<D'£fcvtmzmisfc'( 50 



2002-48761 



12 



10 



30 



[0054] &fc, #&*mwm\t*m£tztt* a/f± 
$mm (Du t y ) MTtsiitm&ns. -en 

±E©lD7-f H;«teP»fc-f >K-^>7*|iE 
[0 0 5 5 ]*:, t-^iiSfMWtC^Tcfc DJI^fft ' 

[0 0 5 6] ST, X>i?>Jfi»j|[aiKb— ^«9|P3&«fF 

t — ^fflfflm (Du t y) HI 0 0%-CfM)£ 

y/XZreWU Pf&JtlT, ^>h-y>Xl 
iAZ^lKUT^i 0§fe^te> ±5i«§M6« 

1 o»3^«ia-rst) , Dut y =o-8 o%&mwm 

h — (Duty) ttHJS8 0 XTIWWS 

[0 0 5 7] t 2TH -f >lf-^>Xffi 

iAZ^tK2^T^>U Duty = 0-60% 

a* ttn»3 o o&tmmTzh, $2©t- 
MtT^laH -oe-^iiAZ^^^^ 

t^C^CDT, Du ty^F/B$Jffll«6l©±il (6 0 

%) jcsBof**, -t©tt««it«wan*. mz, 

[0 0 5 8] f«0$^CmaxlP2 0 

CT@^-r>b°-y>^z t gd<igjn«fc*iiE$n<&. 
z t gmvmiE&hrt >^-4>^/(i^a,z^., , 

Duty*s±E« (6 0%) ItaOfJ^fciSS: 

UZS2 Otytt^comzfrZlz. B^Obf-^>X{lll 
"A ZtjSDTSg-f >hf-^>^Z t g^iflnfi!lfc«iE 

$n^ 0 a:*, ffiiES.nfc g^-r >tf— z t g 

tt, f^SNRAMIilTli^n^o 
[0 0 5 9] ITZ t g*O*tiE3&«l»0iESn<&C: 

t\z<to<<t> ¥-¥>7>mmA z < & d , 

(Duty) ©±H«5BO##CD««3&«* 
IBSnst CBfWJt 3) , ffi^, ^<>^-^>x 
Z r e ^Ifi^f >b!-y>7 Z t g t-at5<fc 5 , fl 



(8) 
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[0 0 6 0] £7c, X>^>Jfi»«, ij^y^Cimp 
4**f»h7y^h, Cimpi^3 0iM§a©IIC 

NRAM2 4^SI-f>t:^>7Z t 
SRAM 2 5 (mt4) . 3 

0»IBI«TSARM«©H««»IIDaUfTton*. *L 
T, *©X>$>>JMM*fctt, ^[5J3E«fbfcZ t sMifl 
SRAM2 5^6NRAM2 4CiM^n, &»Mi«J 

[0 0 6 1 ] K±»5Ebfc**Jfi©*JBk:«tn«, J^T 

tEnzm&iz, t-?mmm (Duty) 
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[0 0 6 2 ] «*S!«jS©A/Fii>^3 0T 

[0 0 6 3] S^bl:ff5Z t g«IEP#tC^^T, a 

Ay^USSSfcWFfti: SRAM 2 5<b'r—&tf>7 U7^n 
[0 0 6 4] MIC, B«-f>tf-^>^Z t g*«|jp« 

[0 0 6 5] g^yb-^yXZ t g £«iET***.fc: 
IISOZtgfflSNRAM (— SJEttt^U) 2 4fe 
E«U -tnJ:?)t)*^»|BI|IBIBT, N.RAM2 4WZ 
tgffi£SRAM (/tyj^Ty^ffi^tU) '2 5 tcE« 

Tfe, WHNRAM2 4tC-JBg5tS^n, SOcSR 
AM 2 5fcEtiSn*;L£»ifcl,>. -tfttt, Z t g(ld< 

[0 0 6 6 ] x>$;>teftfc#5 k-*xM<B§M&isaj 

W; 'SRAM2"5R!Eit3a^Z t gI5R*tBLi * 



[0 0 6 7] 4fetfJ*7 6 1 ®»IBttll^ £ CDfffifclR 

a, *fetBjrF6 i ©ffafcff^, sick^F/Ba 

*2<Z)t-^F/Btt»^)H*|gJfi-rsj;5fc:b 
&. CintcJ:^, Du t yOF/Bifcmiei*«*ttl»? 

(Bit (WHiSfiMt) <fc*^««£*:fcteBS 
10 Z> 0 

[0 0 6 8] *>5?><D&Mlt&mzsXTAlZ&\,*'r* 
±8B b fcffi 0 A / F iz >-y- 3 0 <D fc — ^ & \zM 

&2n, &i&lt&mU<&m*ZZ&&mm±&Z> m ft,.. 
[0 0 6 9] (SI2©*J6<BJgJg) 

^2C0t'-^F/ / B$iJW^^^^n^>i:^, ' 
20 * (Duty) a*F/B»J»IBHCD-LKffi (6 0%) © 

TOcfcptcfEIETS. 8 14H Z t gMIECD^IBt^ 
t7P-5 1 t-h , C*0, £nte, mjl2HI7C7)^a— ^ 
^-hte*^T^5ry^ r 2 0 1-2 0 3 fcft*.T*JBS 
^^rntC^(/i\ HB7 ; ©77y^2 1 2-2 1 

[0 0 7 0] il 4Kl;feV>T, ^T7^4 0 ITU ^ 

30 fetiH^fy^ o 2\zm&. ^(DmcDt—^mmmcD 

7^f H;W»l¥i9ID a v Sfl^t 
m/EBfSffiH* F/Bffi«SJffllJci5frtS±IBDu t y 
(6 0%) Xtt-tnifi»©«T*0, 7T7^4 0 3^ . 

Ztg^iiEn o T&Jb-fe, Xx77 P 4 0 4TH -f 
• >¥-—y>7,<Dm^A.Z\Zfc,^^ 

.40 tg (NRAM1) **tIE"r£. Z<DZ t gffijE\zmi> 
lDav^^iJ7n o fe*#H«SO»J8-rtt, Xy^y 
[0 0 7 1 ] K±* 2 <D^m(DMm\Z iftH ±E» 1 

50 SWbWrfc*), S J ffflftSa*iiDJc*J«l'r-5ili:36tpJffi 



(9) 
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[0 0 7 2] H;«K»Ot-^((M (D 

u tyi LT&itmfe&ftvtiT*, mmum<D 

[0 0 7 3 ] &43*3MBtt* JigSet^JC^O^ffitTft 
tt, @S^>h-^Ztg (NRAMt) ©*§IE£ 

■3fcBfr*jBA*. fit, i^«^£^PSXtt7< 

[0 0 7 4] ^IB^ICD^CD^T 5 ^, k-^ffjfJfflS 
(Duty) 0*ffi£|6B<Z>J2i6flt (6 0%) 
# O Cm a x *fP»*-&T*fl:W3t&*JB Ixfcjjt, 
ifcfLfelRI (6 0%) t — 

(Duty) #J:Ete{*iff (W^.tf5 5-6 0%) tC» 
ntf, ^ >^ Cm a x tT^Pffi^i it 

[0 0 7 5] Jte*«©JMB<0afi«Ttt* *^*fls©# 

^[o 0 7 6 ] ±mmm<oj&m'vu, mmmA/F±>v 
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rz&m&&ihmm&mzbmmT^z> 0 o^o, no 
x, hc, comwxxmm&ftibmm^mfrXxMm 

[0B®ffiJ|ittK93] 

10 [0 1] WS^lSOM^IBlc^^SffljBJtlWW^XT-A 

[0 3] ii fflCDKSH. 

- : .EH4-]-A/-Fir>U-6Dffl*Wttfe^.TH. - -• 

&^0 O 

[06] -f-S/tM-f>^t7D-?t - K 
[0 7] h-^©Jffliaffm;i/-^>^^1-^n-^^- 
K 

20 [0 8] g^<>b 0 -^>XJEfr^S^^-r^n-5 1 ^ 

-he 

[0 9] X>i?>Jfi»Rrfc«W*fc— 

[010] «m*Tco-f ^>^«Ftt^^-ra. 
[011] m^'i£ikm\z%>ttz>"( >b-^>*#*t£^ 



30 



[012] *^ffl."«(oai^CcJ:**^ia«c!)is^s:^-r 

0o 

[0 1 3] »«a«©»^te:J:-5-f >bT— ^>xWtt© 
[0 14] »©^fifc^^T@«< >e-^>X©«IE 

[^f^^i^bj] 

10-X>y> (rtSStttM) , 12-ilf, 2 0--E 
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